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AgsTRACT. — The Kemp’s ridley, Lepidochelys kempii, is the most endangered of all sea turtles. Itis
distributed throughout the Guif of Mexico and occurs along the eastern seaboard of North America
to Nova Scotia. Isolated occurrences have been documented in the eastern north Atlantic and
Caribbean, Its presence in U.S. waters is seasonal, with sea water temperature playing an important
role in the distribution of the species. In the Guif of Mexico, Kemp’s ridleys arrive at northern coastal
feeding areas in the spring and migrate south in the fall. Occurrence on the east coast of North
America is more common during June, July,and August. Kemp’s ridleys are typically found in water
depths < 20 m from April through September, and they move out to 50-m depths during October
s to be nearshore (within 18 m) and parallel to
shorelines. Mean submergence duration of Kemp’s ridleys is > 30 min in the winter and less than 15
min during other seasons. Single dive durations rangé from less than 1 min to over 4 hrs. Kemp’s
ridleys spend up to 96% of their time submerged. Mean movement of satellite- and radio-tracked

through March. Movement year-round appear

turties was 26.6 and 8.8 km/day, respectively.

Key Worps. — Reptilia; Testudines; Cheloniidae; Lepidochelys kempii; sea turtle; seasonal migra-
tion; telemetry; movements; diving behavior; USA

The Kemp’s ridiey, Lepidochelys kempii (Garman,
1880), is an endangered sea turtle (Turtle Expert Working
Group, 2000). Itis distributed throughout the Gulf of Mexico
and occurs along the eastern U.S. seaboard to Nova Scotia,
Canada (Hay, 1908; Hildebrand, 1982; Lutcavage and
Musick, 1985; Henwood, 1987: Keinath et al, 1937;
Pritchard, 1989; Mirquez, 1994; Epperly et al., 1995Db).
Very limited occurrences of this species have been reported
from European Atlantic waters (Deraniyagala, 1938; Tay-
lor, 1963; Fontaineetal., 1989), the Mediterranean (Pritchard
and Marquez, 1973), Morocco (Manzella et al., 1988), the
Azores (Bolten and Martins, 1990), Bermuda (Mowbray
and Caldwell, 1958), Jamaica (Dunn, 1918) and Nicaragua
(Manzella et al., 1991).

Understanding habitat needs of sea turtles is recognized
as essential to the recovery of sea turtle stocks in the Atlantic
and Gulf of Mexico (Thompson et al., 1990). Electronic
tracking can provide information on locations of turtle
foraging and nesting areas, submergence dynamics (num-
ber, duration, and depth of dives), diurnal behavior, ambient
temperature, and social interactions. This paper reviews
information on the movement of Kemp’s ridiey sea turtles
obtained during studies by the National Marine Fisheries

Service (NMFS), Galveston Laboratory, between 1988 and

1996.

METHODS

Seasonal foraging areas of Kemp's ridleys in the north-
western Gulf of Mexico {Bolivar Roads and Sabine Pass,
Texas, and Calcasieu Pass, Louisiana; Fig. 1.) were the focal

areas of our study. Bolivar Roads, located at the north end of
Galveston Island, is the entrance to Galveston Bay and the
Houston Ship Channel. Jetties at this pass are 2.6 km apart
at their widest and extend 7.5 km into the Gulf. Sabine Pass,
on the Texas-Louisiana border, is the entrance to Sabine
1ake and the Sabine-Neches Waterway serving Port Arthur,
Texas. Jetties at Sabine Pass are 600 m apart at their widest
and extend 5.3 km into the Gulf. Calcasieu Pass jetties
protect the entrance to Lake Calcasieu and Calcasieu River
that serve the port of Lake Charles. These jetties are 305 m
apart at their widest and reach 1.9 km into the Gulf. We also
monitored Kemp's ridleys in Lavaca Bay, Texas, and on the
U.S. seaboard from Florida to North Carolina.
Kemp’s ridleys were captured using entanglement nets
set at locations along jetties and from nearshore areas of the *
upper Texas and western Louisiana coasts (A. Laadry,
Texas A&M University at Galveston, unpubl. data). Follow-
ing capture, furtles were transported to land-based holding
stations where they were held up to 96 hrs for collection of
morphometric data, assessment of physical well being, and
tagging purposes. Standard straight and curved carapace
length (SCL, CCL) and carapace width (SCW, CCW) were
measured to the nearest 0.1 cm. Weight was measured tothe
nearest 0.1 kg using an electronic hanging scale. An Inconel
tag was applied to both front flippers while a PIT (Passive
Integrated Transponder) tag was injected to the right front
flipper. Also, Kemp’s ridleys obtained opportunistically
from shrimp trawls, gill nets, or hook and line, as well s
rehabilitated stranded turtles, were used in this study.
Radiotransmitters (1 64.0-165.0MHz) were fiberglasse
to the anterio-medial scutes of turtles, and sonic transmitt
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Figure 1. Major study areas: Bolivar Roads and Sabine Pass, Texas, and Calcasieu Pass, Louisiana.

(30-81 KHz) were wired through the most posterior mar-
ginal scute. Radio transmitters were monitored using a
Telonics TR2/TS1 receiver/scanner connected to a direc-
tional 5-element Yagi antenna. Sonic transmitters were
monitored using a Sonotronics directional hydrophone with
a receiving range from 2--5 km. Radio monitoring alone
occurred from land when weather prohibited tracking on
water. With a few exceptions, data were collected daily,
between 0600 and 1300 hrs. Identification of each turtle’s
location was attempted every 1 to 2 days. Visual sightings of
radio-tracked sea turtles, or their positions as determined by
sonic telemetry, were recorded using a Global Positioning
System (GPS; = 100 m error}. The most accurate positions
were based on visual sightings. Sonic telemetry provided the
second-most accurate position (using sonic telemetry, we
found that experienced technicians easily can direct a vessel
to within 5 m of a sea turtle). Locations determined by radio-
triangulation were the least accurate. All radio tracking was
conducted from May through December.

A variety of satellite transmitters (Platform Transmitter
Terminal or PTT) were used during these studies. Data were
transmitted {401.65 MHz, 50 sec pulse interval) at alternat-
ing 6-hr periods for the life of the PTT batteries. Depending
on the satellite tag, data from PTT transmissions couid
include 1) PTT identification number, 2) latitude and longi-
tude, 3) location reliability index, 4) date and time, 5)
number of dives made during specified 12-hr periods, 6)
average dive duration, and 7) duration of last dive. Service
Argos Inc. collected data transmissions from NOAA satel-
lites. Following the application of electronic tags, all turtles
were released within | km of their capture site. Use of
externally placed tags on sea turtles is a safe, proven tech-
nique (Renaud et al., 1993), when applied according to the
conservative rule that (ag weight not exceed 10% of the
turtle’s body weight (Byles and Keinath, 1990). Our studies
used a 5% guideline for this relationship.

The harmonic mean program Home Range (Ackerman
et al., 1990) was used to calculate harmonic mean home

range areas. Core area, a central region which receives
consistent or intense use {Kaufmann, 1962), was the maxi-
mum area in which observed turtle distribution exceeded a
wniform distribution. To increase independence between
locations, only one location per day was retained for analysis
for each turtle.

Locations of radio- and satellite-tracked turtles were
plotted on NOAA nautical charts to determine distance from
shore and water depth for each turtle position. Rate of
movement by sea turtles was standardized to distance trav-
eled per 24-hr period. Mean submergence time and percent
of time spent under water {percent submergence} were
calculated for each turtle, when possible. The fall and winter
movements of Kemp’s ridleys were monitored in response
to changing seawater temperature using AVHRR (Advanced
Very High Resolution Radiometer) and satellite telemetry.

RESULTS

Between 1988 and 1996, NMFS Galveston Lab person-
nel tracked 106 Kemp’s ridleys in the Guif of Mexico and
along the U.S. Atlantic coast using satellite (n = 52) and/or
radio and sonic telemetry (i = 59); 5 were tagged with both
satellite and radio tags. Most (97) were captured and re-
leased offshore. Their movements were monitored up to 66
days with radio telemetry (mean = 25 d) or to 453 d with
satellite telemetry (mean = [00 d). Turtles ranged in size
between 2-43 kg and 26-66 cm SCL and were placed into
two size categories, small (< 50 cm SCL.) and large (2 50 cm
SCL). All small turties were juveniles; large turtles included
subadults and aduits (Mdrquez, 1994).

Kemp’s ridleys captured at Bolivar Roads, Sabine Pass,
and Calcausieu Pass which remained within 15 km of their
capture site for at least 50% of the tracking days were
designated as habitat faithful. Only juvenile turtles (n =78)
occupying seasonal foraging areas comprised this category.
This behavior occurred during the spring and summer and
was associated with seasonal foraging areas. Fifty-seven
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Figure 2. Migrational movement of farge (> 25 kg) Kemp’s ridleys. A. Easterly movement. B. Westerly movement. Release point of turtle
is marked with a star; endpoint of tracking is marked with an X in a box.

(73%) of these juveniles remained within 10 km of their Eighteen juvenile and 11 subadult and adult (> 50 cm
release site during the months of May through September. SCL.)Kemp’sridleys were nothabitat faithful. None remained
The locations of sixty (77%) turtles fell within [5kmoftheir  within 15 km of theirreleasesite. ] uveniles moved 20-80km
release sites during the same time period. Although turtles  fromtheirrelease site, with this movement occurring between
wandered from these “preferred” areas, they often returned Sabine and Calcasieu Passes, and between Calcasieu Pass
to them. and Mermentau Pass, Louisiana. Subadult and adult turtles

Table 1. Mean daily distance traveled (km/d + Standard Error, and sample size (1; in parentheses) by satellite-tracked Kemp’s ridiey sea
rurtles in the Gulf of Mexico. A horizontal kine beneath mean km/d indicates that no significant difference (ANOVA, ¢ 20.05) was present
among those seasons.

Size Groups All Data Spring Sumuroer Fall Winter
(Mar-May) (Jun-Aug) (Sep-Nov) (Dec-Feb)

Small Turtles 242+£13 629122 224%1.5 18.0x2.2 54+44

(juveniles) e —— ——

(<50 cm SCL) (895} (34) (5253) (239) on

Large Turtles 288=x1.2 255x2.4 33.41£3.1 259420 313+£22

(subadults/adults)
(= 50 cm SCL) (964} 167y (173) (340) (282)
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Table 2. Mean daily distance traveled (km/d % Standard Error, and sample size (n; in parentheses) by radio-tracked Kemp’s ridley sea turtles
inthe Gulf of Mexico. A horizontal line beneath mean km/d indicates that no significant difference (ANOV A, ¢.2 0.05) was present among
those seasons. Differences within seasons are depicled with lettered superscripts. Identical superscripted-letters among size groups
indicates no significant difference in mean km/d traveled (ANOVA, o= 0.05}.

Size Groups All Data Spring Summer Fall Winter
(Mar-May) (Jun-Aug) (Sep-Nov) (Dec-Feb)
26.1-32.0 cm SCL 1.5+ 1.7 237409 *88+25 454+ 1.3 -
a7 (18) (116) (37) (no data)
32.1-41.0 om SCL 83217 “81X[.8 *10.7+2.9 4.0+ 1.0 e
(205) (18) (121) (65) (1
41.1-49.9 cm SCL “120+3.7 *14.7+11.9 28.0£37 ©18.0+8.7
(104) (13) (58) (33) (no data)

captured during the spring and summer never remained
within 5 km of their release site for more than 5 days.
Capture, tagging, and release appeared to be only a minor
delay inthe re-establishment of their long distance movement.
From release sites in Texas and Louisiana, 6 of 11 turtles
moved to the east, 4 to the west, and no location data were
received for the remaining turtle (Fig. 2).

Mean daily distance traveled by satellite-tracked turtles
in the Gulf of Mexico was 26.6 km/d. Mean daily movement
was significantly higher (28.8 km/d; t-test, p = 0.009) for
subadult and adult turtles than for juvenile turtles (24.2 km/
da; Table 1). Mean daily distance traveled for radio-tracked
turtles in the Gulf of Mexico was 8.8 km/d. As a group, there
were no significant differences in km/d traveled by season.
Radio tracked turtles were subdivided into three size catego-
ries, 26.1-32, 32.1-41.0, and 41.1~49.9 em SCL, to test for
differences over their size range. When all seasons were
combined, there was no significant difference in kin/d trav-
eled by size category. Movements in the spring and summer
were similar butnot statistically different among size groups.
However, during the fall, daily distance traveled was signifi-
cantly higher for the largest (41.0-49.9 cm SCL.) size cat-
egory (ANOVA, p = (.03; Table 2). i

Home range and core area may be used as measures of
habitat Faithfulness. Home range and core area for 25 satel-

40 km

R Texas &
o b 5
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Guilf of Mexico

Figure 3. Core area (shading; 1050 km?) where 63% of all locations

from 25 satellite-tracked turtles were recorded during 1993 and
1994 studies.

lite-tracked ridleys during the summers of 1993 and 1994
were 3200 and 1050 km?, respectively. One-third of the
home range, wherein the Sabine Pass jetties were centrally
located, was used by these turtles as a core area 63% of the
time (Fig. 3). During a 1996 study in Lavaca Bay, Texas
(Renaud and Williams, 1997), 6 radio-tracked Kemp’s rid-
leys exhibited a home range of 429 km*and a core area of 138
km? (64% utilization). In both studies the core area was
approximately 33% of the home range and its utilization was
over 60%.

Fall and winter movements of sea turtles were moni-
tored in response to changing seawater temperature. During
the winter of [990-91, a Kemp’s ridley released off Beau-
fort, North Carolina, progressively moved 50 km offshore
into the Gulf Stream (Renaud, 1995; Fig. 4a). Coastal waters
had dropped to between 5-10°C by the time the turtle
reached the Gulf Stream where water temperature was 21°C.
Five other turtles exhibited similar southerly movement
during fall and winter along the east and west Florida coasts
(Fig. 4b). For one turtle on the east coast, southerly move-
ment in late January stopped just south of Cape Canaveral
(Renaud, 1995). This turtle and another tracked by Gitschiag
{1996) exhibited northerly movement from February through
June reaching northern Georgia and South Carolina by late
April. Fourridleys on the west (Gulf) coast of Florida moved
inasoutherly direction during the months of October through
Janvary extending into the Florida Keys. The degree of
southerly movement appeared to correspond to the severity
of the cold temperature. Once waters began to warm, turtles
reversed their directions of movement. One turtle rounded
the tip of Florida and moved northward to Sebastian Inlet,
Florida, in February (Fig. 5). Its movement to the Keys, and
hence the east coast of Florida, was strongly associated with
the intrusion of a cold water mass along the southwestern
Florida shore. Southerly and southwesterly fali and winter
migrations also were observed for three turiles on the central
and upper Texas coast (Fig. 6). Fall migration for two of
these ridleys began shortly after the passage of cold fronts.
The remaining turtle, a mature female, moved steadily south
along the Texas coast, and entered Mexican waters five
months after its release at Calcasieu Pass. During the next
four months it nested twice at Rancho Nuevo, Tamanlipas
(Renaud et al., 1996).
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Figure 4. Fall and winter movements of satellite-tracked Kemp’s ridleys (1 October through 31 J anuary). A. Movement into Gulf Stream
off North Carolina. B. Southerly migration along Florida coasts. First location in October is marked with a star; fast location in January

is marked with an X in a box.

Mean distance from the shore (% standard error; SE) and
mean water depth (£ SE) of all observed turtle positions were
12.0 £ 0.4 km and 36.4 £ 1.2 m, respectively. Ridleys were
close to shore (mean = 6.6 ki) and in shallow water (mean
=21.7 m) during the months of April through September.
Mean values for distance from shore (22.8 km) and water
depth (64.1 m) were higher during October through March.
Mean submergence duration for all ridleys combined was
8.1 min, and was 5.6 = 0.1 min for small radio-tracked
turtles, 18.1 % 1.3 min for small satellite-tracked turtles, and
33.4 + 2.1 min for large satellite-tracked turtles. Mean
sutbmergence was higher for satellite-tracked turtles because

8w

data include prolonged winter submergences. In the winter,
mean submergence durations of turtles were > 30 min. Mean
submergence duration was < 15 min during other seasons.
Percent submergence ranged from 69.1-96.4% among indi-
vidual turtles and was 92% for all ridleys combined.

DISCUSSION

Although we conducted some work in the Atlantic, our:
research concentrated on the movements of Kemp’s ridleys ..
and their association with coastal habitats in Texas and
Louisiana. During April through September, ridleys re:
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Figure 5. Time sequence of satellite imagery of sea surface
temperature and movement of a single Kemp’s ridley. This turtle
kept out of approaching cold water masses (10-1 5/C) and remained
in water greater than 20/C. The star marks the location of the turtle
in each photo.

mained in shallow nearshore waters near jettied passes, or
moved inshore into bay waters of the Gulf of Mexico.
Nearshore foraging grounds were delineated for juvenile
Kemp’sridleys withina 15 kmradius of Sabine and Calcasien
Passes. Biological and physical characteristics of the habitat
(food availability, bottom type, sca state, water temperature,
etc.) may be responsible for the observed distribution of sea
turtles, Daily locations for habitat faithful turtles were
concentrated outside of the passes on the lee side of
jetties at Bolivar Roads, Sabine, and Calcasieu. These
areas were protected from adverse sea conditions and
supported populations of blue crab, Callinectes sapidus,
a natural food source for Kemp’s ridleys (A. Landry,
pers. comm.). Discarded commercial shrimping bycatch
in these areas also offered a potentially available food
source for the turtles,

Long-range migration routes were determined for
juvenile and adult Kemp’s ridleys along the Guif of
Mexico and Atlantic coasts. We were able to track one
adult female from a foraging ground offshore of Louisi-
ana to its nesting beach in Rancho Nuevo, Mexico, and
another ridley (sex undetermined) through the Florida
Straits into the Atlantic Ocean.

Migration paths of sea turtles, in conjunction with
AVHRR imagery of sea surface temperatures, were used to
evaluate responses of sea turtles to seasonal changes in water
temperature. The passage of cold fronts in the fall reduced
seawater and air temperature, and was thought to stimulate
environmentally induced migrations of Kemp’s ridley turtles.
Although the decrease in temperature is not usually life
threatening, turtles responded within days by moving out of
bays, offshore, and in a southerly direction. Van Dolah and
Maier (1993) found a significant correlation between log-
gerhead densities and water temperature in Charleston
Harbor, South Carolina, suggesting that they avoid water
< 16°C. Keinath et al. (1996) furiher substantiated the
avoidance of cold water by Kemp’s ridleys and logger-
heads; turtles in North Carolina waters began migrating
when water temperature reached 15°C. The hypothesis
that juvenile and adult Kemp’s ridleys move to the south
and/or offshore during the fall and winter and return to
estuarine environments the following spring was sup-
ported by our data.

With the exception of offshore movement in the winter,
movements of juveniles and adults remained close to coast-
lines. Over periods of 9-18 months, large juveniles and
adults traveled up to 2600 km along the Gulf of Mexico and
Atlantic coasts, mainly within the 18-m depth contour.
Movements of small turtles during the spring and summer
were typically within a range of < 15 km of a nearshore
foraging location. Small turtles tracked through the -winter
with satellite tags traveled up to 200 km from their release
site. Net linear coastal movement was low for juvenile
turtles compared to that for subadult and adult turtles.

Submergence duration for Kemp’s ridleys (1 min to 4
hrs) had a greater range than that described for olive ridley
(10 sec to 95 min; Beavers and Cassano, 1996), green (1 sec
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Figure 6. Winter movements of sateilite-tracked Kemp's ridleys in the western Gulf of Mexico (1 October through 31 January). A turtle’s
first location in October is marked with a star, and its last [ocation in January is marked with an X in a box.

to 26 min: Renaud et al., 1995), loggerhead (4.2-171 min;
Renaud and Carpenter, 1994), and hawksbill sea turtles (34~
73 min; Starbird and Hillis, 1995). Mean percent submer-
gence of Kemp’s ridleys (92%) was similar to that of adult
green (96%, Balazs, 1994), adult Kemp’s ridley (96%,
Byles, 1989), juvenile loggerhead (96%, Kemmerer et al.,
1983; 93%, Renaud and Carpenter, 1994), and olive ridley
sea furtles (38%, Byles and Plotkin, [994).

Research on Kemp’s ridley movement, migration be-
havior, and distribution using electronic tracking has steadily
increased since 1988, Morreale and Standora (1991, 1992),
Morreale et al., (1988, 1992), and Standora et al. (1989,
1990, 1991) have studied Kemp’s ridley movement, feed-
ing, and cold stunning in Long Island Sound, New York.
Byles (1988) reported on movement of adult female
Kemp’'s ridleys to the Yucatan Peninsula, Mexico, and
into U.S. waters from their nesting beach at Rancho
Nuevo, Tamaulipas. Gitschlag (1996) reported on Kemp’s
ridley movement between South Carolina and Florida
from October 1991 through July 1992. Also, other meth-
odologies have been used to document sea turtle move-
ments and distribution. Mark-recapture is inexpensive
and permits the tagging of many specimens. Fontaine et
al. (1993) described external flipper tags, external living
tags, internal PIT tags, and magnetic wire tags used in the
Kemp’s ridley headstart program at NMFS Galveston.
Tags have been returned from as far away as Europe in
the east and Nicaragua in the south (Manzella et al., 1988,
1991). Bxternal flipper tags have been applied to Kemp’s
ridleys at nesting beaches in Rancho Nuevo, Tamaulipas, for
nearly 35 years (Turtle Expert Working Group, 2000).

Henwood and Ogren (1987), Marquez et al. (1989), and
Schmid (1995) also have employed external flipper tags to
study Kemp's ridley movements. Schimid (1995) cited the
first occurrence of a Kemp's ridley nesting in Mexico that
had been tagged in the Atlantic (southeast coast of Florida).
Epperly et al. (19932, b, ¢; 1996) worked at length to
determine sea turtle distribution along the North Carolina
coast, using aerial surveys, surveys of the summer flounder
fishery, and sea turtle stranding data.

Despite these efforts, accumulation of information on
movements and migrations of Kemp’s ridleys has been
slow, compared to other species of sea turtles. This is due in
part to their restricted distribution, and difficulty in obtain-
ing adequate numbers for research. As the population size of
Kemp’s ridley sea turtles hopefully continues to increase
during the next decade, as indicated by recent population
trends at the nesting beach in Rancho Nuevo, it is essential
that managers continue to have up-to-date information so the
behavior and habits of this endangered species can be
evaluated,

ACKNOWLEDGMENTS

We acknowledge the U.S. Army Corps of Engineers
(Galveston and New Orleans Districts) for funding the major
portion of our research; the U.S. Coast Guard (Sabine Pass, |
Texas) for a range of assistance inclunding boat storage,
docking facilities, and work space; personnel at Texas A&M
University at Galveston, and others who captured turtles for

this project; numerous coworkers who participated in the _:;

research; and the reviewers of this paper.




RenaUD AND WiLLiaMs — Movements and Migrations of Kemp’s Ridleys 815

LITERATURE CITED

AckerMAN, B.B., LEsan, FA., SamueL, ML.D., anp Garron, E.O.
1990. User’s manual for program home range (Second Edition).
Department of Wildlife, University of Idaho, Moscow, ID,

BaLazs, G. 1994. Homeward bound: satellite tracking of Hawaiian green
turtles from nesting beaches to foraging pastures, In; Schaoeder, B, and
Witherington, B. (Compilers). Proceedings of the Thirteenth Annual
Sympsinm on Sea Turtle Consservation and Biology. NOA A Techni-
cal Memorandum NMFS-SEFC-341, pp. 205-207.

BEeAVERS, S.C. aND Cassano, E.R. 1996, Movements and dive behav-
ior of a male sea turtle (Lepidochelys olivacea) in the eastern
tropical Pacific. Journal of Herpetology 30(1):97-104.

BoLTeN, A.B. axp MarTINS, H.R, 1990, Kemp’sridley captured in the
Azores. Marine Turtle Newsletter 48:23,

Bvies, R.A. 1988. Satellite telemetry of Kemp’s ridley sea turtle,
Lepidochelys kempi, in the Gulf of Mexico. Report to the National
Fish and Wildlife Foundation, 40 pp.

Byres, R.A. 1989, Satellite telementry of Kemp's ridley sea turtle,
Lepidochelys kempi, in the Gulf of Mexico. In: Eckert, S.A., Eckert,
K.L., and Richardsen, T.H. (Compilers). Proceedings of the Ninth
Annual Workshop on Sea Turtle Conservation and Biology. NOAA
Technical Memorandum NMFS-SEFC-232, pp. 25-26.

ByLes, R.A. anp Keivatd, JLA. 1990, Satellite monitoring sea turtles.
In: Richardson, T.H., Richardson, 1.1, and Donnelly, M. (Compil-
ers). Proceedings of the Tenth Annual Workshop on Sea Turtle
Conservation and Biology. NOAA Technical Memorandum
NMFS-SEFC-278, pp. 73-75.

ByLes, R.A. anp Pootkin, P.T. 1994, Comparison of the migratory
behavior of the congeneric sea turtles Lepidochelys olivacea and
L. kempil. In: Schroeder, B. and Witherington, B. (Compilers).
Proceedings of the Thirteenth Annual Sympsium on Sea Turtle
Consservation and Biology. NOAA Technical Memoranduim
NMFS-SEFC-341, p. 39.

DeranryaGaLa, P.E.P. 1938. The loggerhead turtles in the National
Museum of Ireland, with special reference to those taken in Irish
waters. Irish Naturalist’s Journal 7(3):66-70.

Dunn, ER. 1918. Caretta kempi in Jamaica. Copeia 59:75-76.

Erperey, S.P., BRaUN, I., anD CHESTER, A.J. 19952, Aerial surveys for
sea turtles in North Carolina inshore waters. Fishery Bulletin
93(2):254-261. -

EreerLy, S.P., Braun, J., anp VEsurow, A. 1993b. Sea turtles in
North Carolina waters. Conservation Biology 9(2):384-394.

ErrerLy, S.P., Braun, I, Coester, AJ., Cross, F.A., MERRINER, ]V .,
AND TesTER, P.A. 1995¢. Winter distribution of sea turtles in the
vicinity of Cape Hatteras and their interactions with the summer
floundertraw! fishery. Bulletin of Marine Sciences 56(2):547-568.

EpeerLy, S.P., Braun, |, Cuester, A.J., Cross, F.R., MERRINER, ). V.,
TesTER, P.A., AND CHURCHILL, J.H. 1996. Beach strandings as an
indicator of at-sea mortality of sea turtles. Bulletin of Marine
Sciences 59{2):289-297.

Fontamwe, C.T., ManzeLLa, S.A., WiLeiams, T.D., Harris, R.M., AND
Brownme, W.J. 1989. Distribution, growth and survival of head
started, tagged and released Kemp'sridley seaturtles (Lepidochelys
kempi} from year-classes [978-1983. In: Caillouet, C.W., Jr. and
Landry, AM., Ir. (Eds.). Proceedings of the First Internationat
Symposium on Kemp’s Ridley Sea Turtle Biology, Conservation
and Management. Galveston: Texas A&M University Sea Grant
College Program, TAMU-SG-89-105, pp. 124-144.

Fonraing, C.T., REVERA, D.B., WiLLiams, T.D., anp CalLLouer, C.W.,
Jr. 1993. Detection, verification and decoding of tags and marks in
head-started Kemp’s ridley sea turtle Lepidochelys kempii. NOAA
Technical Memorandum NMFS-SEFSC-334, 40 pp.

GirscHLAG, G.R. 1996. Migration and diving behavior of Kemp’s ridley
(Garman}sea turtles along the U.S. southeastern Atlantic coast. Journal
of Experimental Marine Biology and Ecology 205:115-135.

Hay, O.P. 1908. On three existing species of sea-turtles, one of them
{Caretta remivaga) new. Proceedings of the U.S. National Mu-
seum 34:183-198.

Henwoop, T.A. anp Ocren, L.H. 1987. Distribution and migrations
of immature Kemp’s ridley turtles, Lepidochelys kempi, and green
turtles, Chelonia mydas, off Florida, Georgia and South Carolina
(USA). Northeast Gulf Science 9:153-159,

Hioesrano, H.H. 1982. A historical review of the status of sea turtle
populations in the western Gulf of Mexico. In: Bjorndal, K. (Ed.).
Biology and Conservation of Sea Turtles, Washington, DC:
Smithsonian Institution Press, pp. 447-453.

Kaummann, TH. 1962, Ecology and social behavior of the coati,
Nasua narica on Barro Colorado Island, Panama. University of
California, Publications in Zoology 60:95-222.

KemaTa, LA, Musicg, LA, anp ByLes, R.A, 1987. Aspects of the
biology of Virginia’s sea turtles: 1979-1986, Virginia Journal of
Science 38(2):81.

KemaTta, LA., Musick, LA, aNp Barnagp, D.E. 1996, Abundance
and distribution of sea turtles off North Carolina, OCS Study/
MMS 95-0024. U.S, Department of the Interior, Minerals Man-
agement Service, Guif of Mexico OCS Region, New Orleans, LA.

KeMMERER, AL, Timio, R.E., anp Burkerr, S.B. 1983. Movement
and surfacing behavior patterns of loggerhead sea turtles in and
near Canaveral Channel, Florida (September and October 1981).
NOAA Technical Memorandum NMFS-SEFC-112, 43 pp.

Lutcavace, M. anp Musick, JLA. 1985. Aspects of the biclogy of sea
turtles in Virginia. Copeia [985(2):449-256.

ManzeLLa, S.A., CanLouer, C.W., Jr., anp Fontang, C.T. 1988,
Kemp’s Ridley, Lepidochelys kempi, sea turtle head start tag
recoveries: distribution, habitat, and method of recovery. Marine
Fisheries Review 50(3):24-32.

ManzeLLA, S., Biornpal, K., anp Lacuguk, C.J. 1991, Head-started
Kemp’s ridley recaptured in Caribbean. Marine Turtle Newsletter
54:13-14.

MArquEz-M., R. 1994. Synopsis of biological data on the Kemp's
ridley turtle, Lepidochelvs kempi (Garman, 1880). NOAA Techni-
cal Memorandum NMFS-SEFSC-343, 91 pp.

MArquez-M., R., Rios-0., D., Sanchez-P., 1.M., anp Diaz, I. 1989,
Mexico’s contribution to Kemp’s Ridley Sea Turtle recovery. In:
Caillouet, C.W., Jr. and Landry, A.M., Ir. (Eds.). Proceedings of
the First International Symposium on Kemp's Ridley Sea Turile
Biology, Conservation and Management. Galveston: Texas A&M
University Sea Grant College Program, TAMU-5G-89-105, pp. 4-6.

Mowsray, L.S. anp CaLoweLL, DK 1958. First record of the ridley
turtle from Bermuda, with notes on other sea turtles and the turtle
fishery in the islands. Copeia 1938(2):147-148.

MOoORREALE, S.J. aND STanpORA, E.A. 1991, Gccurrence, movement
and behavior of the Kemp’s ridley and other sea turtles in New
York waters. Annual Report of the Okeanos Ocean Research
Foundation, 1991, 48 pp.

MorreaLE, 8.1, anNp STanpora E.A. 1992, Occurrence, movement
and behavior of the Kemp's ridley and other sea turtles in New
York waters. Annual Report of the Okeanos Ocean Research
Foundation 1992, 37 pp.

MorreaLE, S.J., Sapove, 8.5., anp Stanpora, E.A. 1988, Kemp's
ridley sea turtle study 1987-1988: occurrence and activity of the
Kemp’s ridley (Lepidochelys kempi) and other sea turtles of Long
Island, New York. Annual Report of the Okeanos Ocean Research
Foundation 1988, 24 pp.

MogrreaLE, 5.F., MEvLaN, A.B., Sapove, 8.5., anp STanoora, E.A.




816 CHELONIAN CONSERVATION AND BloLoGY, Volume 4, Number 4 — 2005

1992, Annual occurrence and winter mortality of marine turiles in
New York waters. Journal of Herpetology 26(3):301-308.

Prircrar, P.C.H. 1989, Evolutionary relationships, osteclogy, morphol-
ogy and zoogeography of Kemp’sridley seaturtle. In: Caillouet, CW.,
Jr., and Landry, AM., Ir. (Bds.). Proceedings of the First International
Symposium on Kemp’s Ridley Sea Turtle Biology, Conservation and
Management. Galveston: Texas A&M University Sea Grant College
Program, TAMU-SG-89-105, pp. 157-164.

PrircHARD, P.C.H, anp Marquez-M., R. 1973, Kernp’s Ridley turtle
or Atlantic Ridley, Lepidochelys kempi. TUCN Monograph No. 2,
Marine Turtles Series, 30 pp.

Renaup, M L. 1995 Movementsand submergence patternsof Kerp’s
ridley turtles (Lepidochelys kempii). Journal of Herpetology
29(3):370-374.

RENAUD, M.L. AND CARPENTER, J.A. 1994, Movements and submer-
gence patterns of loggerhead turtles (Caretta caretta) in the Gulf
of Mexico determined through satellite telemetry. Bulletin of
Marine Science 35(1):1-15.

RENAUB, M.L. AND WiLLIaMs, J.A. 1997. Movements of Kemp’s ridley
(Lepidochelys kempii) and green (Chelonia mydas) sea turtles using
Lavaca Bay and Matagorda Bay, 1996-1997. Final Report submitted
to the U.S. Environmental Protection Agency, 44 pp.

RENAUD, M.L., CARPENTER, J.A., WiLLIaMS, LA., aND LANDRY, A M.,
Ir. 1996. Kemp's ridley sea turtle (Lepidochelys kempii) tracked
by satellite telemetry from Louisiana to nesting beach at Rancho
Nuevo, Tamaulipas, Mexico. Chelonian Conservation and Biol-
ogy 2(1):108-109.

RENAUD, MLL., CARPENTER, J.A., WILLIAMS, J.A., AND MANZELLA-TIRPAK,
S.A. 1995, Activities of juvenile green turtles, Chelonia mydas, at a
jettied pass in south Texas. Fishery Bulletin 93(3):586-593,

ReEnauD, M.L., GrrscHLac, G.R., anp HaLg, J.K. 1993, Retention of
imitation satellite transmitters fiberglassed to the carapace of sea
turtles. Herpetological Review 24(3):94-99.

‘Tromeson, N., Henwoon, T., EppeaLy, S., LoHOEFENER, R., GITscHLAG, G,
OcreN, L., MysING, J., AN Renaun, M. 1990. Marine turtle habitat plan.
NOAA Technical Memorandum NMFES-SEFC-253, 20 pp.

Scumip, L.R. 1995, Marine turtle populations on the east-central coast
of Florida: results of tagging studies at Cape Canaveral, Florida,
1986-1991. Fishery Bulletin 93(1):139-151.

SERVICE ARGos. 1988. Users Manual. Service Argos Inc., Landover, MD.

STANDORA, B.A., Morreark, S.J., Estes, R., THOMPSON, R., anD
HiLsurcer, M. 1989, Growth rates of juvenile Kemp's Ridley and
theirmovement in New York waters, In: Eckert, $.A., Eckert, K.L.,
and Richardson, T.H. {(Compilers). Proceedings of the Ninth
Annual Workshop on Sea Turtle Conservation and Biology.
NOAA Technical Memorandum NMFS-SEFC-232, pp. 175-177.

STANDORA, E.A., MORREALE, S.J., THompsoN, R.D., AND BURKE, V.J.
1990. Telemetric monitering of diving behavior and movements
of juvenile Kemyp's ridleys. In: Richardson, T.H., Richardson, 1.L,
and Donnelly, M. (Compilers). Proceedings of the Tenth Annual
Warkshop on Sea Turtle Conservation and Biology. NOAA
Technical Memorandum NMFS-SEFC-278, p. 133

STANDORA, B.A., MORREALE, S.F., anp BurkE, V.I. 1991. Application
of recent advances in satellite transmitter microtechnology: inte-
gration with sonic and radio tracking of juvenile Kemp’s ridleys
from Long [sland, N'Y. In: Salmon, M. and Wyneken, J. (Compil-
ers). Proceedings of the Eleventh Annual Workshop on Sea Turtle
Conservation and Biology. NOAA Technical Memorandum
NMFS-SEFC-302, pp. 111-113.

StareRp, C. anp Hius, ZM. 1995, Telemetry studies of the
internesting movements and behavior of hawksbill sea turtles
(Eretmochelys imbricata) around Buck Island Reef National

~Monument, St. Croix, U.S. Viegin Islands. In: Richardson, .1 and
Richardson, T.H. (Compilers). Proceedings of the Twelfth Annual
Workshop on Sea Turtle Conservation and Biology. NOAA
Technical Memorandum NMFS-SEFC-361, pp. 132-133.

Tavior, RHL.R. 1963, The distribution of amphibians and reptiles in
England and Wales, Scotland and Ireland and the Channel Isies: a
revised survey. British Journal of Herpetology 3:95-116.

Turt e Exeert WorkinG Group. 2000. Assessment update for the
Kemgp’s ridley and loggerhead sea turtle populations in the West-
ern North Atlantic, NOAA Technical Memorandum NMFS-
SEFSC-444, 115 pp.

Van Dovat, R.F. anp MamEr, P.P. 1993. The distribution of logger-
head turtles (Caretta caretta) in the entrance channel of Charleston
Harbor, South Carolina, USA. Journal of Coastal Research
9(4):1004-1012.

Received: 1 December 2001
Revised and Accepted: 1 October 2004






